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The Newborn Foot
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Diagnosis and Management

of Common Conditions

Erin S. Hart ¥ Brian E. Grottkau

An assessment of the foot should be a part of every newborn
physical examination. The newborn foot, although complex in
structure, can be examined quickly in any office setting. Many
foot deformities are diagnosed immediately after birth, allow-
ing for earlier and often more successful treatment. A neonate
with a foot deformity can be a source of anxiety to parents.
Adequate knowledge of commonly encountered neonatal
foot problems enables the nurse to give appropriate anticipa-
tory guidance to the parents.

Foot abnormalities usually occur as isolated findings in an
otherwise healthy newborn. However, these deformities can
also be seen in newborns with underlying neuromuscular dis-
orders and syndromic conditions. Common newborn foot ab-
normalities include equinovarus deformity (clubfoot), metatar-
sus adductus, calcaneovalgus, congenital vertical talus,
polydactyly (supernumerary digits), and syndactyly (webbed
toes). These common foot disorders, their treatment, and their
prognosis are discussed. This article also discusses fundamen-
tal nursing implications needed to care for these young
patients and their families.

ongenital deformities of the foot are relatively com-

mon in newborns, but are frequently overlooked dur-
ing routine physical examinations. Deformities in a
neonatal foot encompass a clinical spectrum ranging
from an isolated intrauterine positioning deformity to a
nonfunctional foot with progressive deformity. Distin-
guishing between a temporary positional deformity and
a more serious structural malformation of the foot is
challenging and requires a thorough understanding of
anatomy, embryologic development, and the effect of
environmental and intrauterine factors (Furdon &
Donlon, 2002).

A newborn foot is a small and complex structure. The
foot consists of 26 bones, although most are cartilaginous
and unossified at birth. The foot can be divided into three
anatomic regions: the hindfoot (talus and calcaneus), the
midfoot (navicular, cuboid, and three cuneiform bones),
and the forefoot (metatarsals and phalanges). Both feet
should be evaluated as a routine part of every neonatal

Orthopaedic Nursing | September/October 2005 |

Gleeson N. Rebello

Maurice B. Albright

and infant physical examination. By detecting these com-
mon deformities early, corrective treatment can be given
and a successful outcome can often be reached. The phys-
ical examination should include assessment of the vascu-
lar, dermatologic, and neurologic status, as well as obser-
vation, palpation, and evaluation of joint range of motion
in both feet (Gore & Spencer, 2004). Often, simple obser-
vation alone will reveal an obvious deformity of the foot.
Although potentially challenging, the accurate diagnosis
and assessment of these congenital deformities is vitally
important to the prognosis and ultimate outcome.

Although potentially challenging, the
accurate diagnosis and assessment of
these congenital deformities is vitally
important to the prognosis and ultimate
outcome.

For simplicity and to facilitate identification, congeni-
tal deformities in the foot can be classified into the follow-
ing groups:

1. Toes pointing downward and/or inward: clubfoot,
metatarsus adductus.

2. Toes pointing upward and/or outward: calcaneoval-
gus, congenital vertical talus.

3. Too many toes (polydactyly), toes stuck together
(syndactyly).
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FIGURE 1. Normal newborn foot.

There are some key developmental stages that should be
noted in the immature foot. Rapid growth of the foot oc-
curs from approximately 4 weeks’ gestation when the
limb bud forms until approximately 18 months of age
when the foot is approximately half of its adult size. In
addition, neonatal and infant feet have a much greater
range of motion than the adult foot, and joint laxity is
quite common. The longitudinal arch of the foot is not
present in the neonatal and infant foot. The longitudinal
arch develops with growth and is often not clearly de-
fined until age 4-5 years. The foot of a newborn should
normally appear flat, as there is a greater amount of sub-
cutaneous fat in the neonatal foot (Figure 1) (Alexander
& Kuo, 1997).

I Metatarsus Adductus

Metatarsus adductus is a common neonatal foot problem
in which the forefoot is adducted and the lateral border
of the foot is convex (curved). Metatarsus adductus dif-
fers from a clubfoot in that the heel or hindfoot is not in
equinus. The incidence is estimated to be as high as 1 in
100 births in the United States (Widhe, Aaro, & Elmstadt,
1988). The pathogenesis is unknown but is believed to re-
sult from intrauterine crowding or positioning. The charac-
teristic features of metatarsus adductus are a lateral curved
border of the foot, a “bean-shaped” sole of the foot, and ad-
ductus or turning in of the forefoot (Figures 2A and B).

The characteristic features of metatarsus
adductus are a lateral curved border of
the foot, a “bean-shaped” sole of the
foot, and adductus or turning in of the

forefoot. FIGURE 2(A) and (B). Metatarsus adductus of the foot. Note
curved lateral border of the foot.
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The foot with metatarsus adductus should be assessed
for the degree of flexibility. If the deformity is flexible and
the foot corrects to a normal position, treatment is rarely
needed. Parents can be instructed to perform stretching
exercises several times a day; however, the overwhelming
majority of these feet (approximately 95%) will sponta-
neously resolve regardless of treatment (Weinstein, 2000).
The stretching exercises consist of stabilizing the heel
and gently pulling the forefoot into the corrected posi-
tion. It must also be noted that metatarsus adductus has
an approximately 5% association with developmental hip
dysplasia; therefore, these patients should always have a
careful hip examination (Staheli, 2001).

If the forefoot deformity is severe and rigid (does not
correct to normal with stretching), serial manipulation
and casting may be necessary. Neonates and infants with
a stiff metatarsus adductus should be referred to a pediatric
orthopaedic surgeon early, because the treatment is most
successful when casting is started at less than 6 months
of age. When casting is needed in feet with a stiff defor-
mity, 4-6 serial casts will be applied at weekly intervals.
The feet are then placed in straight-last shoes or night-
time bivalved casts to maintain the correction.

Surgical intervention is rarely indicated for metatarsus
adductus and is only recommended in children older than
3 years with a rigid deformity that has not responded to
manipulation and casting (Weinstein, 2000). Oftentimes,
the difficulty in treating newborns and infants with meta-
tarsus adductus is not in treating the actual foot defor-
mity. It is often more difficult to convince parents and
grandparents that flexible metatarsus adductus will spon-
taneously resolve. Nurses can have a key role in reinforc-
ing the natural history and high percentage of sponta-
neous resolution of metatarsus adductus. Parents should
be reassured that the deformity should not interfere with
normal development and that the child will have no restric-
tions or limitations in any sports or activities (Ryan, 2001).

Nurses can have a key role in
reinforcing the natural history and high
percentage of spontaneous resolution of
metatarsus adductus. Parents should be
reassured that the deformity should not
interfere with normal development and
that the child will have no restrictions or
limitations in any sports or activities.

I Clubfoot

Clubfoot, also known as talipes equinovarus, is a congen-
ital deformity of the foot that occurs in approximately
1-2 in 1,000 births in the United States. The clubfoot has
a typical appearance of pointing downward and twisting
inward. The four main components of clubfoot are inver-
sion and adduction of the forefoot, inversion of the heel
and hindfoot, equinus of the heel, and internal or medial
rotation of the lower extremity (Gore & Spencer, 2004).
The deformity is not passively correctible and does not
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resolve on its own. A clubfoot can easily be differentiated
from metatarsus adductus by the hindfoot equinus.

All neonates and infants with suspected clubfoot should
be fully undressed for the physical examination and should
be assessed for possible anomalies of the head, neck, chest,
hips, and spine. On examination, there is pronounced
tightness of the Achilles tendon, with an inability to dorsi-
flex the foot or get the foot flat on the ground when the
infant is placed in a standing position (Figure 3A). The
medial border of the foot is concave in a clubfoot, and
there is often a deep medial skin crease seen in the foot.
The heel, or calcaneus, is drawn up and inverted, and a
deep skin crease is also seen on the posterior aspect of
the ankle joint (Figure 3B). Regardless of any treatment

7%& i) o - & ) Fox
FIGURE 3. (A) Congenital clubfoot deformity. (B) Severe bilat-
eral clubfoot deformity. Note severe equinovarus.
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